Hypothesis: Treatment for melanoma that has metastasized to the supraclavicular nodes should be intensive and use a multimodality approach.
clavicular node basin, mean length of survival was 88.7 months with a 50% 5-year survival rate compared with a mean length of survival of 33.8 months and an 8.3% 5-year survival rate in patients who did not receive radiotherapy (PϽ.001). Mean survival among patients who had supraclavicular node dissection was 45.8 months with a 23.1% survival rate at 5 years after diagnosis, compared with a mean survival of 52 months and a 20% 5-year survival rate among patients who did not receive therapeutic lymphadenectomy. Of the 11 patients who had therapeutic lymphadenectomy, 2 also received radiotherapy to the supraclavicular nodal basin and continued to be disease-free at 82 and 130 months. All long-term survivors had been treated with intraarterial chemotherapy.
Conclusion:
In a series of patients with malignant melanoma metastatic to the clavicular lymph nodes, multimodality treatment using radiotherapy, chemotherapy, and thorough surgical excision of affected nodal basins provided an appreciable 5-year survival rate.
Arch Surg. 2001; 136:1054 -1058 M ALIGNANT melanoma represents 3% of all malignant neoplasms and 5% of all skin cancers. It accounts for nearly 75% of all deaths of skin cancer and is the second leading cause of death of cancer in US men aged 15 to 34 years. Moreover, its incidence is increasing at a rate of 3% to 5% annually, and an estimated 47 700 new cases were expected to be diagnosed in the year 2000. [1] [2] [3] Malignant melanoma grows locally and metastasizes by lymphatic and hematogenous routes. Regional lymph node metastasis is the most common manifestation of recurrent melanoma. 4, 5 When nodal involvement has occurred, prognosis is affected primarily by the number of positive lymph nodes involved, extent of lymph node involvement, recurrence in other regional lymph nodes, and presence of extranodal disease. 4, 5 The medical literature contains extensive information and discussion of the clinical management of melanoma metastatic to cervical, axillary, and inguinal nodes. 4, 6, 7 Very little, however, has been written about the clinical course of the disease or about therapy in patients who are initially seen with metastases to the clavicular nodes. A search of the medical literature in English identified no articles describing this disease entity specifically.
We describe clinical treatment and treatment outcome in a series of patients with clavicular lymph node metastases, and review management of regionally advanced disease. We hypothesize that multimodal therapy can improve survival for some patients. 
ORIGINAL ARTICLE

RESULTS
Of the 18 patients with clavicular node metastases, 6 (33%) were women and 12 (67%) were men. Ages ranged from 27 to 69 years (median, 43.5 years) (Table) . Three patients (17%) survived after clavicular node metastases, 1 (5%) was unavailable at follow-up, and 14 (78%) died of cancer. Median length of survival for the entire 18 patients was 28 months with a 22% 5-year survival rate calculated from the date clavicular node metastases was diagnosed (Figure 1) .
CLINICAL MANAGEMENT
Radiotherapy to the clavicular node basin was administered to 6 patients, 3 of whom were still alive at the time of analysis, 1 of whom survived for 9 years and 10 months, and another who was alive at the 11-year follow-up despite being seen initially with stage IV disease (classification according to the American Joint Committee on Cancer manual). Median length of survival in this subset of patients was 88.7 months with a 50% 5-year survival rate, whereas patients without radiation treatment survived for a median of 33.8 months and had an 8.3% 5-year survival rate (P = .009).
Thirteen of the 18 patients had supraclavicular node dissection. Their mean length of survival was 45.8 months with a 23.1% 5-year survival rate, whereas patients who did not receive therapeutic lymphadenectomy survived for a mean of 52 months and had a 20% 5-year survival rate. Two of the 11 patients with supraclavicular node dissection also received radiotherapy to the supraclavicular nodal basin, and both were diseasefree at follow-up.
All 18 patients were treated with chemotherapy: 12 patients were treated with systemic chemotherapy, 7 patients received perfusion chemotherapy, and 8 patients received intra-arterial chemotherapy. Combinations of chemotherapy were administered at different times in most patients' courses of treatment. All long-term survivors had been treated with intra-arterial chemotherapy.
SITE OF PRIMARY LESION
Eleven patients (61%) were seen initially with clinical stage I disease. Of these patients, 4 (36%) had a primary lesion in an extremity and 7 had a primary lesion in the head, neck, or trunk (Figures 2 and 3 ). Median length of survival for patients with melanoma of the head, neck, or trunk was 58.7 months with a 0% 5-year survival rate. Median length of survival for patients with a primary lesion in an extremity was 10.5 months with a 25% 5-year survival rate.
COMMENT
Adverse clinical outcomes among patients with stage III disease can differ markedly: 5-year survival rates range from 10% for patients with more than 4 positive nodes to 58% for patients with a single positive node. 6 Patients with clinically negative but histologically positive nodes have better prognoses, while risk of mortality is greater in patients with a greater number of positive nodes, a higher percentage of positive lymph nodes, greater extent of lymph node replacement, extranodal extension into soft tissue, presence of disease in the highest node of a lymphatic chain, and increasing number of lym-
METHODS
A retrospective analysis of clinical records was conducted for 325 patients diagnosed as having malignant melanoma treated at 6 medical centers (Tulane University Medical Center, New Orleans, La; Southern Baptist Hospital, New Orleans; Hotel Dieu, New Orleans; Touro Infirmary, New Orleans; Veterans Administration Hospital, New Orleans; and Kaiser Permanente Medical Center, Oakland, Calif) between 1959 and 1998. Of the 325 patients, 18 (5.5%), including 11 patients seen in New Orleans and 7 patients seen in Oakland, had melanoma that had metastasized to the clavicular region; of these 18 patients, 17 had metastases to the axillary nodes and subsequently received axillary lymphadenectomy before affected nodes that were clinically palpable developed in the clavicular region. Only 1 patient was noted to have affected nodes at initial axillary node dissection. Clavicular node dissection was done in 13 patients, 6 patients received radiation therapy, and 18 patients received chemotherapy. The mean follow-up interval was 28 months (range, 3-118 months) from the date clavicular node metastasis was diagnosed to the date of last follow-up or death. Cumulative survival rates were calculated from this interval. phatic basins affected. 4 Nodal involvement is often more extensive in patients with melanoma of the head, neck, and trunk than in patients with melanoma of the extremities, although one study of a series of patients at the M. D. Anderson Cancer Center of the University of Texas 7 showed no statistically significant difference in survival rates for patients with cervical nodal metastases compared with patients who had inguinal or axillary lymph node metastases.
In 1983, the American Joint Committee on Cancer placed patients with more than 1 affected regional lymph node basin into the stage IV category. 8 This classification remains unchanged in the currently proposed classification revisions. 9 Stage IV disease has a poor prognosis: 5-year survival rates range from 6% to 10% in undifferentiated patient groups 10 to 26% in patients who received metastatectomy and vaccine treatment. 11 Coit 4 reported only a 9% 5-year survival rate for patients with 2 nodal basins affected with melanoma, whereas Barth and associates 12 noted a 27% 5-year survival rate in a series of 21 patients. The 22% 5-year survival rate noted in our group is favorable, but the groups may not be comparable. Some of our patients were initially seen with metachronous disease, and the 5-year survival rate in our study was calculated from time of onset of supraclavicular disease.
Most patients with locoregional metastases of melanoma have been treated with surgery, chemotherapy, radiation, or immunotherapy, and determining the statistically most effective of these methods is beyond the scope of this retrospective review. However, our study shows some important trends that are in accord with the established medical literature. In particular, all 18 patients were treated with some form of chemotherapy: 12 patients were treated with systemic chemotherapy, 7 patients received perfusion, and 8 patients received intra-arterial chemotherapy. Nine perfusions and 1 intra-arterial infusion were done at Tulane University Medical Center and Memorial Medical Center using techniques described by Krementz et al during the period of 1959 to 1998
. 13 Six arterial infusions were administered at Kaiser Permanente Medical Center infusing carboplatin and actinomycin D through catheters placed by interventional radiology. 14, 15 The technique included the use of a balloon catheter to interrupt arterial flow for 5 minutes so that regional drug concentration could be increased. This technique, different from the tourniquet method described by other institutions, 16, 17 resulted in no complications. Intra-arterial treatment was given on an outpatient basis in 5 patients and on an inpatient basis in 1 patient. Combinations of chemotherapy were administered at different times during the treatment phase: 4 patients had intra-arterial and systemic chemotherapy and 5 patients had perfusion and systemic chemotherapy. Each of the long-term survivors was treated with intra-arterial chemotherapy. One of the 3 long-term survivors later required systemic chemotherapy for pulmonary metastases. He did not have recurrence when seen at 11-year follow-up. Two patients underwent biochemotherapy, receiving a combination of interleukin, interferon, and chemotherapy. Both patients had a minimal response.
The role of radiotherapy in treating melanoma has been disputed. Some authors have advocated its use in the treatment of primary disease such as lentigo maligna melanoma 18 and for adjuvant control after lymphadenectomy, 19 when the tumor is no longer considered "radioresistant." Prospective randomized protocols have confirmed the usefulness of radiation therapy for improving the rates of disease-free survival in patients with melanoma of the head or neck as well as in patients with upperextremity melanoma. [19] [20] [21] The positive effect of radiation therapy has been shown in the palliative management of inoperable and bulky metastatic melanoma. 1, 22 Our data support the positive role of radiation therapy when used after surgical excision of involved supraclavicular nodes. Adverse effects of radiation, however, can also be significant. One patient who received 6000 rads to the clavicular region (Figure 2) had paresis of the right arm and radiation necrosis, which required a myocutaneous flap to cover the damaged area (Figure 3) .
The importance of therapeutic lymph node dissection in local or regional control of metastatic melanoma has been clearly established. Warso et al 23 reported a recurrence rate as low as 0.8% in patients with previously dissected nodal basins and also stated that long-term survival is seen in about 15% of patients with such local relapses. In another series, mean 5-year survival dropped to 12% 6 from a rate of 26% in patients who had recurrent nodal metastases after initial regional lymphadenectomy. 5 Our 18.7% mean 5-year survival rate in the patients undergoing surgery is similar to these other studies. 5, 7, 23 Two of our patients who had early mortality had synchronous distal metastases at the onset of clavicular nodal recurrences. With the advent of positron emission tomography scan for identifying stage IV disease, selection of surgical candidates should become more accurate. 24, 25 Nodal basin melanoma deeper than 1 mm is initially assessed by sentinel lymph node biopsy. [26] [27] [28] Currently, complete node dissection is recommended for almost all patients with immunohistochemically positive sentinel nodes. Until researchers in the Sunbelt Melanoma Trial complete their investigation of clinical outcomes in patients with only immunohistochemically positive nodes, the essential role of surgery for stage III disease is unlikely to change. Given the likelihood of earlier diagnosis by sentinel lymph node biopsy and given the improved management of intermediate-and deep-level melanoma affecting the lymph node basin, fewer patients will have metastases to the clavicular region. Since 1994, when sentinel lymph node biopsy was introduced at Kaiser Permanente Medical Center, no patients who underwent the sentinel node procedure at that facility have had clavicular metastases. Patients at risk are those who have undergone wide excision only, who have had recurrences after inaccurate lymph node dissection, or who are initially seen with unidentified primary lesions. Melanoma centers to which such patients are referred for consultation may continue to be challenged by the problem of clavicular disease.
Lymph node metastasis is the most common manifestation of recurrent melanoma. Although management of melanoma affecting the cervical, axillary, and inguinal nodal regions has been widely documented, no published reports have described the clinical course and management of metastases to the supraclavicular nodes. This pattern of metastasis represents a more advanced stage of melanoma, and given its poor prognosis, we advocate an intensive, multimodal approach for treating metastases to the clavicular area. Our retrospective analysis showed that combined use of radiotherapy, chemotherapy, and thorough surgical excision of affected nodal basins can provide an appreciable 5-year survival rate. Additional reports of this rare pattern of metastatic melanoma may provide a better understanding of the clinical entity. Context: A recent expert panel recommended that persons at average risk of colorectal cancer (CRC) begin screening for CRC at age 50 years using 1 of several strategies. However, many aspects of different CRC screening strategies remain uncertain. Objective: To assess the consequences, costs, and cost-effectiveness of CRC screening in average-risk individuals. Design: Cost-effectiveness analysis from a societal perspective using a Markov model. Subjects: Hypothetical subjects representative of the 50-year-old US population at average risk for CRC. Setting: Simulated clinical practice in the United States. Main Outcome Measures: Discounted lifetime costs, life expectancy, and incremental cost-effectiveness (CE) ratio, compared used 22 different CRC screening strategies, including those recommended by the expert panel. Results: In 1 base-case analysis, compliance was assumed to be 60% with the initial screen and 80% with follow-up or surveillance colonoscopy. The most effective strategy for white men was annual rehydrated fecal occult blood testing (FOBT) plus sigmoidoscopy (followed by colonoscopy if either a low-or high-risk polyp was found) every 5 years from age 50 to 85 years, which resulted in a 60% reduction in cancer incidence and an 80% reduction in CRC mortality compared with no screening, and an incremental CE ratio of $92900 per year of life gained compared with annual unrehydrated FOBT plus sigmoidoscopy every 5 years. In a base-case analysis in which compliance with screening and follow-up is assumed to be 100%, screening more often than every 10 years was prohibitively expensive; annual rehydrated FOBT plus sigmoidoscopy every 5 years had an incremental CE ratio of $489 900 per life-year gained compared with the same strategy every 10 years. Other strategies recommended by the expert panel were either less effective or cost more per year of life gained than the alternatives. Colonoscopy every 10 years was less effective than the combination of annual FOBT plus sigmoidoscopy every 5 years. However, a single colonoscopy at age 55 years achieves nearly half of the reduction in CRC mortality obtainable with colonoscopy every 10 years. Because of increased life expectancy among white women and increased cancer mortality among blacks, CRC screening was even more cost-effective in these groups than in white men. Conclusions: Screening for CRC, even in the setting of imperfect compliance, significantly reduces CRC mortality at costs comparable to other cancer screening procedures. However, compliance rates significantly affect the incremental CE ratios. In this model of CRC, 60% compliance with an every 5-year schedule of screening was roughly equivalent to 100% compliance with an every 10-year schedule. Mathematical modeling used to inform clinical guidelines needs to take into account expected compliance rates. (2000;284:1954-1961) www.jama.com
